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(54) LIQUID DISCHARGE DEVICE

(57) A mode of the present invention is a liquid discharge device including: includes: a head (250) in which an ejection
port to eject liquid as a droplet is formed; a buffer tank (252) connected with the head (250) through a supply channel
(212) and a collection channel (312) which houses the liquid; a deaeration module (360) provided on a side of the supply
channel (212); and a main tank (256) which stores the liquid supplied to the buffer tank (252) through the supplement
channel (398), where: the supply channel (212) is connected with a side surface of the buffer tank (252); the supplement
channel (398) penetrates the side surface of the buffer tank (252) and has an exit of the supplement channel (398) in
the buffer tank (252); and the liquid supplied from the supplement channel has speed when the liquid collides with an
inner wall surface of the buffer tank (252) facing the exit of the supplement channel. In the liquid discharge device of
this mode, it is possible to improve a diffusion effect in the buffer tank.
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Description
{Technical Field}

[0001] The present invention relates to a liquid dis-
charge device, and particularly relates to a liquid dis-
charge device including a circulation channel that circu-
lates in an ejection unit and storage unit of liquid.

{Background Art}

[0002] Recently, a demand for printing with a small
number of copies has grownin the printing industry. Since
it is necessary to make a plate in offset printing, there is
a problem in respect of time and costs when printing with
a small number of copies is performed. Therefore, inkjet
recording of a single-pass system is suitably used.
[0003] However, in the single pass system, there is a
fault that, when a nozzle that does not perform ejection
or a nozzle with ejection bending exists, a stripe is re-
markable in the lack part. As a factor to cause the stripe,
air bubbles mixed in a head (the rise of a dissolved oxy-
gen amount) are a large factor. By installing a deaeration
module in a circuit to remove the air bubbles, the dis-
solved oxygen amount in ink is kept at a low level during
circulation by the deaeration module. However, ink that
is not deaerated is supplemented when ink that has been
deaerated is consumed by printing, and ink with a large
dissolved oxygen amount is ejected because the ink that
is not deaerated is supplied into the head, which leads
to the degradation of printing quality.

[0004] Normally, ink in a buffer tank circulates in the
buffer tank, a deaeration module and an ejection head,
and keeps a dissolved oxygen amount at about 10%.
Sincetheinkis discharged from the ejection head at print-
ing, the ink in the buffer tank decreases and new ink is
refilled from a main tank, but the refilled ink is not deaer-
ated and ink with a dissolved oxygen amount of about
80% is refilled. When ink is not sufficiently diffused in the
buffer tank and is supplied to the ejection head, since ink
with a high dissolved oxygen amount is ejected, it leads
to the degradation of printing quality.

[0005] To suppress the dissolved oxygen amount of
ink during printing, PTL 1 defines a configuration in which
ink in a sub-tank is stirred by providing a partition wall
such that the ink flows in the sub-tank in a meandering
manner in an ink supply device that supplies the ink from
a main tank to the sub-tank and supplies the ink from the
sub-tank to a printing head. Moreover, PTL 2 describes
providing stir means in a sub-tank provided between an
ink tank and a printing head and stirring ink in the sub-
tank.

{Citation List}
{Patent Literature}
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{PTL 1} Japanese Patent Application Laid-Open No.
11-198393

{PTL 2} Japanese Patent Application Laid-Open No.
2010-184424

{Summary of Invention}
{Technical Problem}

[0007] However, since ink merely flows in a meander-
ing manner from a supply port of the sub-tank to a col-
lection port in the ink supply device described in PTL 1,
only a normal diffusion effect by time is obtained and a
remarkable stir effect was cannot be obtained. Moreover,
large stir is possible by putting the stir means in the sub-
tank in an inkjet printer described in PTL 2, but, since it
is difficult to put the stir means in the sub-tank and the
stir means has to be mounted to equipment, it leads to
device enlargement and high costs.

[0008] The present invention is made in view of such
circumstances, and it is an object to provide a liquid dis-
charge device that improves a diffusion effect in a buffer
tank (sub-tank) without providing external stir means.

{Solution to Problem}

[0009] To achieve the above-mentioned object of the
present invention, there is provided a liquid discharge
device including: an ejection head in which an ejection
port to eject liquid as a droplet is formed; a buffer tank
which is connected with the ejection head through a sup-
ply channel and a collection channel and in which the
liquid supplied to the ejection head through the supply
channel and collected from the ejection head through the
collection channel is housed; a deaeration module which
deaerates the liquid provided on a side of the supply
channel; and a main tank which is connected with the
buffer tank through a supplement channel and in which
the liquid supplied to the buffer tank through the supple-
ment channelis stored, where: the supply channel is con-
nected with a side surface of the buffer tank; the supple-
ment channel penetrates the side surface of the buffer
tank and has an exit of the supplement channel in the
buffer tank; and the liquid supplied from the supplement
channel has speed when the liquid collides with an inner
wall surface of the buffer tank facing the exit of the sup-
plement channel.

[0010] According to the present invention, the supple-
ment channel penetrates the side surface of the buffer
tank, the exit of the supplement channel exists in the
buffer tank, and the liquid supplied from the supplement
channel is supplied at speed at which it collides with the
inner wall surface of the buffer tank. Therefore, the liquid
collides with the side surface of the buffer tank, and it
can extend more greatly than when the exit of the sup-
plement channel exists in the side surface of the buffer
tank. Therefore, since liquid sufficiently deaerated by cir-
culation with the ejection head housed in the buffer tank
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and a non-deaerated liquid from the main tank can be
diffused in the buffer tank, it is possible to uniformize the
dissolved oxygen amount of the liquid in the buffer tank
and prevent liquid which is supplemented from the main
tank and has a locally high dissolved oxygen amount
from passing through the supply channel and being eject-
ed from the ejection head. Here, in the present invention,
"the inner wall surface of the buffer tank" denotes the
side surface and bottom surface of the buffer tank.
[0011] Itis preferable in the liquid discharge device ac-
cording to another mode of the present invention that:
the collection channel connects with the supplement
channel; and the liquid of the collection channel passes
through the supplement channel and is collected in the
buffer tank.

[0012] Accordingtotheliquid discharge device accord-
ing to another mode of the present invention, since the
collection channel in which the liquid returns from the
ejection head to the buffer tank is connected with the
supplement channel that supplies the liquid from the main
tank to the buffer tank, the liquid supply to the buffer tank
can be assumed as one channel, and it is possible to
simplify the device.

[0013] Itis preferable in the liquid discharge device ac-
cording to another mode of the present invention that the
inner wall surface with which the liquid collides is a side
surface of the buffer tank.

[0014] According to another mode of the present in-
vention, it is possible to improve the diffusion effect by
making the liquid collide with the side surface of the buffer
tank.

[0015] Itis preferable in the liquid discharge device ac-
cording to another mode of the present invention that the
supplement speed of the liquid from the main tank to the
buffer tank is faster than the circulation speed of the liquid
which returns from the buffer tank to the buffer tank
through the ejection head.

[0016] Accordingtotheliquiddischarge device accord-
ing to another mode of the present invention, by making
the supplement speed of the liquid from the main tank to
the buffer tank faster than the circulation speed with the
ejection head, itis possible to increase the diffusion effect
of the liquid when it is supplied from the main tank to the
buffer tank.

[0017] Itis preferable in the liquid discharge device ac-
cording to another mode of the present invention that
positions of the supply channel and the supplement chan-
nel in the buffer tank are different in a height direction.
[0018] Accordingtotheliquid discharge device accord-
ing to another mode of the present invention, since it is
possible to separate the positions of the supply channel
and the supplement channel by making the positions of
the supply channel and the supplement channel different
in the height direction, it is possible to increase the diffu-
sion effect of the liquid.

[0019] Itis preferable in the liquid discharge device ac-
cording to another mode of the present invention that,
when the temperature of the liquid in the main tank is
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higher than the temperature of the liquid in the buffer
tank, the supply channel is disposed above the supple-
ment channel, and, when the temperature of the liquid in
the buffer tank is higher than the temperature of the liquid
in the main tank, the supplement channel is disposed
above the supply channel.

[0020] Accordingtothe liquid discharge device accord-
ing to another mode of the present invention, since it is
possible to promote convection by temperature when a
channel with a higher temperature of the liquid in the
main tank and the liquid in the buffer tank is provided in
alower position in the buffer tank, itis possible toincrease
the liquid diffusion effect.

[0021] Itis preferable in the liquid discharge device ac-
cording to another mode of the present invention that the
supply channel and the supplement channel are provided
on a same side surface of the buffer tank and are sepa-
rated and disposed in a horizontal direction.

[0022] Accordingtothe liquid discharge device accord-
ing to another mode of the present invention, since it is
possible to increase the transit time of liquid from the
supplement channel to the supply channel by separating
and disposing the supply channel and the supplement
channel in the horizontal direction, it is possible to in-
crease the diffusion effect.

[0023] Itis preferable that the liquid discharge device
according to another mode of the present invention in-
cludes a drain channel which supplies the liquid from the
ejection head to the buffer tank and the drain channel is
disposed on a supplement channel side between the sup-
plement channel and the supply channel on a side sur-
face of the buffer tank.

[0024] Accordingtothe liquid discharge device accord-
ing to another mode of the present invention, since it is
possible to separate a distance with the supply channel
by providing the drain channel on the supplement chan-
nel side between the supplement channel and the supply
channel, it is possible to improve the diffusion effect by
movement.

[0025] Itis preferable that the liquid discharge device
according to another mode of the present invention in-
cludes a liquid level sensor which detects an amount of
the liquid in the buffer tank and causes the liquid to be
supplemented from the main tank when the amount of
the liquid is fallen below, and the drain channel is provid-
ed in a position which is below a position of the liquid
level sensor and in which an upper limit is soaked in the
liquid in the buffer tank.

[0026] Accordingtothe liquid discharge device accord-
ing to another mode of the presentinvention, by disposing
the height of the drain channel in a position below the
liquid level detected by the liquid level sensor and as-
suming the upper limitto be a position soaked in the liquid
in the buffer tank, it is possible to prevent air from mixing
with the liquid. Moreover, by making it close to the liquid
surface of the liquid, it is possible to easily leak bubbles.



5 EP 2 977 210 A1 6

{Advantageous Effects of Invention}

[0027] According to a liquid discharge device of the
presentinvention, it is possible to diffuse liquid in a buffer
tank when liquid is supplemented from a main tank to the
buffer tank, and uniformize a dissolved oxygen amount
of liquid in the buffer tank. Therefore, since liquid with a
high dissolved oxygen amount from the main tank can
be prevented from locally existing, liquid with a high dis-
solved oxygen amount can be prevented from being
ejected from an ejection head.

{Brief Description of Drawings}
[0028]

{Figure 1} Figure 1 is an entire configuration diagram
of an inkjet recording device.

{Figure 2} Figure 2 is a block diagram illustrating a
schematic configuration of a circulation-type ink sup-
ply device.

{Figure 3} Figure 3 is a schematic diagram that sim-
plifies a circulation-type ink supply device illustrated
in Figure 2.

{Figure 4A} Figure 4A is a side view illustrating a
channel structure of a buffer tank according to the
first embodiment.

{Figure 4B} Figure 4B is a plan view illustrating the
channel structure of a buffer tank according to the
first embodiment.

{Figure 5} Figure 5is a side view illustrating the chan-
nel structure of a buffer tank according to the second
embodiment.

{Figure 6} Figure 6 is a block diagram of a control
system of an inkjet recording device.

{Description of Embodiments}

[0029] In the following, preferable embodiments of the
present invention are described according to the accom-
panying drawings.

«Entire configuration of inkjet recording device»

[0030] First, aninkjetrecording device to which a liquid
discharge device of the present invention is applied is
described. Figure 1 is a configuration diagram illustrating
the entire configuration of an inkjet recording device ac-
cording to the present invention. Moreover, in the follow-
ing, an example with ink is described as one example of
a functional liquid ejected from the liquid ejection device,
but the present invention is not limited to this, and it is
possible to use various kinds of liquids or liquid bodies
such as a functional material dispersed to a dispersion
medium like a resin liquid, a liquid crystal and a minute
particulate, and so on, besides ink.

[0031] This inkjet recording device 100 is an inkjet re-
cording device of an impression cylinder direct-drawing
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system to form a desired color image by depositing ink
of multiple colors from inkjet heads 172M, 172K, 172C
and 172Y to a recording medium 124 (which may be re-
ferred to as "paper" for sake of convenience) held to an
impression cylinder (drawing drum 170) of a drawing unit
116, whichis animage formation device of an on-demand
type to which a two-liquid reaction (coagulation) system
to apply a processing liquid (a coagulation treatment lig-
uid here) on the recording medium 124 before ink is de-
posited, make the processing liquid and an ink liquid react
to each other and perform image formation on the re-
cording medium 124 is applied.

[0032] As illustrated in the figure, the inkjet recording
device 100 includes a paper feed unit 112, a processing
liquid application unit 114, the drawing unit 116, a drying
unit 118, afixing unit 120 and a paper discharge unit 122.

(Paper feed unit)

[0033] The paper feed unit 112 is a mechanism that
supplies the recording medium 124 to the processing lig-
uid application unit 114, and the recording medium 124
that is a sheet is layered in the paper feed unit 112. A
paper feed tray 150 is installed in the paper feed unit 112,
and the recording medium 124 is fed from this paper feed
tray 150 to the processing liquid application unit 114 one
by one.

[0034] In the inkjet recording device 100 of this exam-
ple, multiple kinds of recording media 124 of different
paper types or sizes (paper sizes) can be used as the
recording medium 124. Multiple paper trays (not illustrat-
ed) that classify and accumulate various kinds of record-
ing media are installed in the paper feed unit 112, amode
in which a paper that is fed to the paper feed tray 150 is
automatically switched among these multiple paper trays
is possible, and a mode in which an operator selects or
exchanges a paper tray according to the necessity is pos-
sible. Here, a sheet (cut sheet) is used as the recording
medium 124 in this example, but a configuration in which
a continuous paper (roll paper) is cut into a necessary
size and fed is possible.

(Processing liquid application unit)

[0035] The processing liquid application unit 114 is a
mechanism that applies a processing liquid to the record-
ing surface of the recording medium 124. The processing
liquid includes a color material coagulant that coagulates
a color material (pigment in this example) in ink applied
in the drawing unit 116, and separation of the color ma-
terial and a solvent in the ink is promoted when this
processing liquid contacts with the ink.

[0036] As illustrated in Figure 1, the processing liquid
application unit 114 includes a feeding cylinder 152, a
processing liquid drum 154 and an application device
156. The processing liquid drum 154 is a drum that holds
the recording medium 124 and performs rotation convey-
ance. The processing liquid drum 154 includes pawl-
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shaped holding means (gripper) 155 on the outer periph-
eral surface and can hold the front end of the recording
medium 124 by sandwiching the recording medium 124
between the pawl of this holding means 155 and the pe-
ripheral surface of the processing liquid drum 154. The
processing liquid drum 154 may have an adsorption hole
on the outer peripheral surface and connect with suction
means for performing suction from the adsorption hole.
By this means, it is possible to closely hold the recording
medium 124 on the peripheral surface of the processing
liquid drum 154.

[0037] On the outside of the processing liquid drum
154, the application device 156 is installed so as to be
opposite to the peripheral surface thereof. The applica-
tion device 156 includes an application plate in which a
processing liquid is stored, an anilox roller (measurement
roller) of which part is dipped in the processing liquid of
this application plate, and a rubber roller (application roll-
er) that is subjected to pressure welding by the anilox
roller and the recording medium 124 on the processing
liquid drum 154 and transfers a measured processing
liquid to the recording medium 124. According to this ap-
plication device 156, itis possible to apply the processing
liquid to the recording medium 124 while measuring it.
[0038] The recording medium 124 to which the
processing liquid is applied in the processing liquid ap-
plication unit 114 is passed from the processing liquid
drum 154 to the drawing drum 170 of the drawing unit
116 through a middle conveyance unit 126.

(Drawing unit)

[0039] Thedrawingunit116includesthe drawing drum
(second conveyance body) 170, a paper press roller 174
and the inkjet heads 172M, 172K, 172C and 172Y. Sim-
ilar to the processing liquid drum 154, the drawing drum
170 includes pawl-shaped holding means (gripper) 171
on the outer peripheral surface. The recording medium
124 fixed to the drawing drum 170 is conveyed such that
the recording surface faces the outside, and ink is given
from the inkjet heads 172M, 172K, 172C and 172Y to
this recording surface.

[0040] It is preferable that each of the inkjet heads
172M, 172K, 172C and 172Y is assumed as a recording
head (inkjet head) of an inkjet system of a full-line type
with a length corresponding to the maximum width of an
image formation region in the recording medium 124. A
nozzle array in which multiple nozzles for ink ejection are
arranged over the entire width of the image formation
region is formed on the ink ejection surface. Each of the
inkjet heads 172M, 172K, 172C and 172Y is installed so
as to extend in a direction orthogonal to the conveyance
direction of the recording medium 124 (the rotation di-
rection of the drawing drum 170). When droplets of cor-
responding color ink are ejected from each of the inkjet
heads 172M, 172K, 172C and 172Y to the recording sur-
face of the recording medium 124 closely held on the
drawing drum 170, the ink contacts with a processing
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liquid applied beforehand to the recording surface of the
processing liquid application unit 114, and a color mate-
rial (pigment) that disperses in the ink is coagulated to
form a color material aggregate. By this means, a color
material flow or the like on the recording medium 124 is
prevented, and an image is formed on the recording sur-
face of the recording medium 124.

[0041] Here, a configuration with standard colors of
CMYK (four colors) is exemplified in this example, but a
combination of ink colors and the color number is not
limited to the present embodiment, and a light shade ink,
a deep ink and a special color ink may be added accord-
ing to the necessity. For example, a configuration in which
inkjet heads that eject light system ink such as light cyan
and light magenta are added is possible, and the arrange-
ment order of respective color heads is not especially
limited.

[0042] The recording medium 124 on which an image
is formed in the drawing unit 116 is passed from the draw-
ing drum 170 to a drying drum 176 of the drying unit 118
through a middle conveyance unit 128.

(Drying unit)

[0043] The drying unit 118 is a mechanism that dries
moisture included in a solvent separated by color material
coagulant operation, and includes the drying drum 176
and a solvent drying device 178 as illustrated in Figure 1.
[0044] Similar to the processing liquid drum 154, the
drying drum 176 includes pawl-shaped holding means
(gripper) 177 on the outer peripheral surface and can
hold the front end of the recording medium 124 by this
holding means 177.

[0045] The solventdrying device 178 includes multiple
IR heaters 182 disposed in positions facing the outer pe-
ripheral surface of the drying drum 176, and a hot air
ejection nozzle 180 disposed between respective IR
heaters 182.

[0046] Itis possible to realize various drying conditions
by arbitrarily adjusting the temperature and air quantity
of hot air blown from the hot air ejection nozzle 180 to
the recording medium 124 and the temperature of re-
spective IR heaters 182.

[0047] Moreover, the surface temperature of the drying
drum 176 is set to 50°C or more. Drying is promoted by
heating the back surface of the recording medium 124,
and it is possible to prevent image destruction at the time
of fixing. Here, the upper limit of the surface temperature
of the drying drum 176 is not especially limited, but it is
preferable to be set to 75°C or less (more preferably,
60°C or less) from the viewpoint of the safety (prevention
of burn by high temperature) of maintenance operation
such as cleaning of ink attached to the surface of the
drying drum 176.

[0048] By holding the recording surface of the record-
ing medium 124 so as to face the outside (that is, in a
state where the recording surface of the recording me-
dium 124 is curved so as to be a convex side) and per-
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forming rotation conveyance on the outer peripheral sur-
face of the drying drum 176, itis possible to prevent wrin-
kle and floating of the recording medium 124 from being
generated and surely prevent drying unevenness due to
these.

[0049] The recording medium 124 subjected to drying
processing in the drying unit 118 is passed from the dry-
ing drum 176 to a fixing drum 184 of the fixing unit 120
through a middle conveyance unit 130.

(Fixing unit)

[0050] The fixing unit 120 includes the fixing drum 184,
a halogen heater 186, a fixing roller 188 and an inline
sensor 190. Similar to the processing liquid drum 154,
the fixing drum 184 includes pawl-shaped holding means
(gripper) 185 on the outer peripheral surface and can
hold the front end of the recording medium 124 by this
holding means 185.

[0051] The recording medium 124 is conveyed by ro-
tation of the fixing drum 184 such that the recording sur-
face faces the outside, and this recording surface is sub-
jected to preheating by the halogen heater 186, fixing
processing by the fixing roller 188 and inspection by the
inline sensor 190.

[0052] The halogen heater 186 is controlled at a pre-
determined temperature (for example, 180°C). By this
means, preheating of the recording medium 124 is per-
formed.

[0053] The fixing roller 188 is a roller member to weld
self-dispersion thermoplastic resin fine particles in ink by
heating and pressurizing dried ink and film the ink, and
itis configured so as to heat and pressurize the recording
medium 124. Specifically, the fixing roller 188 is disposed
so as to be subjected to pressure welding with respect
to the fixing drum 184, and forms a nip roller with the
fixing drum 184. By this means, the recording medium
124 is sandwiched between the fixing roller 188 and the
fixing drum 184, nipped at a predetermined nip pressure
(for example, 0.15MPa) and subjected to fixing process-
ing.

[0054] Moreover, the fixing roller 188 includes a heat-
ing roller that incorporates a halogen lamp in a metallic
pipe such as conductive aluminum of good thermal con-
ductivity, and is controlled at a predetermined tempera-
ture (for example, 60° to 80°C). Thermal energy equal to
or greater than the Tg temperature of thermoplastic resin
fine particles contained in ink (glass transition point tem-
perature) is given by heating the recording medium 124
by this heating roller, and the thermoplastic resin fine
particles are melted. By this means, push-in fixing is per-
formed on the asperity of the recording medium 124, the
asperity of an image surface is subjected to leveling, and
luster is obtained.

[0055] Moreover, a configuration in which only one fix-
ing roller 188 is provided is adopted in the embodiment
in Figure 1, but a configuration in which a plurality of ones
are provided according to the thickness of an image layer
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and the Tg characteristics of thermoplastic resin fine par-
ticles is possible.

[0056] Meanwhile, the inline sensor 190 is measure-
ment means for measuring the check pattern, moisture
amount, surface temperature and glossiness, and so on,
of an image fixed to the recording medium 124, and a
CCD line sensor or the like is applied.

[0057] According to the fixing unit 120 configured as
above, since thermoplastic resin fine particles in an im-
age layer that is a thin layer formed in the drying unit 118
are heated and pressurized by the fixing roller 188 and
melted, it can be anchored and fixed to the recording
medium 124. Moreover, when the surface temperature
of the fixing drum 184 is set to 50°C or more, drying is
promoted by heating the back surface of the recording
medium 124 held to the outer peripheral surface of the
fixing drum 184, and it is possible to prevent image de-
struction at the time of fixing and improve image strength
by a temperature rise effect of image temperature.
[0058] Moreover, in a case where a UV-curable mon-
omer is contained in ink, by irradiating UV to an image
by a fixing unit including a UV irradiation lamp after mois-
ture is sufficiently volatilized in a drying unit, it is possible
to harden and polymerize the UV-curable monomer and
improve the image strength.

(Paper discharge unit)

[0059] As illustrated in Figure 1, the paper discharge
unit 122 is installed after the fixing unit 120. The paper
discharge unit 122 includes a discharge tray 192, and a
transfer barrel 194, a conveyance belt 196 and a stretch-
ing roller 198 are installed between this discharge tray
192 and the fixing drum 184 of the fixing unit 120 so as
to touch these. The recording medium 124 is sent to the
conveyance belt 196 by the transfer barrel 194 and dis-
charged to the discharge tray 192.

[0060] Moreover, in addition to the above-mentioned
components, the inkjet recording device 100 of this ex-
ample includes an ink storage/loading unit that supplies
ink to each of the inkjet heads 172M, 172K, 172C and
172Y and means for supplying a processing liquid to the
processing liquid application unit 114 though they are not
illustrated, and it includes a head maintenance unit that
performs cleaning (wiping, purge and nozzle suction of
a nozzle surface, and so on) of each of the inkjet heads
172M, 172K, 172C and 172Y, a position detection sensor
that detects the position of the recording medium 124 in
a paper conveyance path and a temperature sensor that
detects the temperature of each unit of the device, and
SO on.

«Description of circulatory system of inkjet head»

[0061] Next, the circulatory system of an inkjet record-
ing device is described. Figure 2 is a block diagram illus-
trating the outline of a circulation-type ink supply device.
Moreover, Figure 3 is a block diagram that simply illus-
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trates the ink circulation channel illustrated in Figure 2.
(Entire configuration)

[0062] An ink supply device 200 illustrated in Figure 2
includes a supply channel 212 and a collection channel
312. A supply sub-tank 218is installed in the supply chan-
nel 212, and a collection sub-tank 318 is installed in the
collection channel 312. The supply sub-tank 218 is com-
municated with a buffer tank 252 through a supply pump
220 and a predetermined ink channel, and the collection
sub-tank 318 is communicated with the buffer tank 252
through a collection pump 320 and a predetermined ink
channel.

[0063] A head 250 (ejection head) illustrated in Figure
2 is a head having a structure in which n head modules
251-1, 251-2, ..., 251-n are connected, and the head
modules 251 are communicated with the supply channel
212 through dampers 215-1, 215-2, ..., 215-n and supply
valves 214-1, 214-2, ..., 214-nrespectively, and commu-
nicated with the supply channel 212 through dampers
315-1, 315-2, ..., 315-n and supply valves 314-1, 314-2,
..., 314-n respectively.

[0064] A supply-side manifold 254 is a temporary ink
storage unit installed between the supply channel 212
and the head 250, and a collection-side manifold 354 is
a temporary ink storage unit installed between the col-
lection channel 312 and the head 250. The supply-side
manifold 254 and the collection-side manifold 354 are
communicated with each other by a first bypass channel
390 and a second bypass channel 392, and the first and
second bypass channels 390 and 392 include a first by-
pass channel valve 394 and a second bypass channel
valve 396 respectively.

[0065] As for the supply pump 220 and the collection
pump 320, a tube pump is applied. The supply pump 220
controls the pressure (liquid supply amount) of the supply
channel 212 that supplies ink from the buffer tank 252 to
the head 250, and the collection pump 320 controls the
pressure (liquid supply amount) of the collection channel
312 that collects (circulates) ink from the head 250 to the
buffer tank 252. As for the supply pump 220 and the col-
lection pump 320, it is possible to apply pumps having
the same performance (capacity).

[0066] The supply pump 220 and the collection pump
320 rotate only in one direction in a period in which the
head 250 stops operating (that is, in a period in which
ink stably flows), and, when the internal pressure de-
creases in a period in which the head 250 performs ejec-
tion operation, the supply pump 220 increases the rota-
tional speed and the collection pump 320 reverses and
raises the internal pressure of the head 250.

[0067] Thesupplysub-tank218has astructure divided
into the liquid chamber and the air chamber by an elastic
membrane having flexibility. When ink flows into the liquid
chamber, the elastic membrane is transformed to the air
chamber side according to the volume of the flowed ink.
Meanwhile, since the volume of the ink flowed out from
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the liquid chamber does not vary, even if pressure fluc-
tuation is caused in the supply channel 212, the pressure
fluctuation is controlled by the operation of the supply
sub-tank 218. That is, the supply sub-tank 218 has a
pressure adjustment function that suppresses the inter-
nal pressure variation of the head 250 and the internal
pressure variation of the supply channel 212 by pulsating
flow by the operation of the supply pump 220. Moreover,
the liquid chamber is communicated with the buffer tank
252 through a drain channel 228 and a drain valve 230.
The drain channel 228 is a channel when ink is forcibly
discharged from the liquid chamber of the supply sub-
tank 218, and, if the drain valve 230 is opened, the ink
inthe liquid chamber is sent to the buffer tank 252 through
a predetermined channel. Here, the collection sub-tank
318 has a configuration similar to the supply sub-tank
218 and is communicated with the buffer tank 252
through a drain channel 328 and a drain valve 330.
[0068] Inthe ink supply device 200 illustrated in Figure
2, a deaeration module 360 and a one-way valve 362 to
prevent the backward flow of ink are installed between
the buffer tank 252 and the supply pump 220, and a filter
364 and a heat exchanger (cooling heating device) 366
are installed between the supply pump 220 and the sup-
ply sub-tank 218. Ink sent from the buffer tank 252 is
subjected to deaeration processing by the deaeration
module 360, subjected to the removal of air bubbles and
foreign objects by the filter 364, subjected to temperature
adjustment processing by the heat exchanger 366 and
thereafter sent to the supply sub-tank 218.

[0069] Moreover, a one-way valve 370 to prevent the
backward flow of ink is installed between the deaeration
module 360 and the collection pump 320 and a filter 372
is installed between them, and, even in a case where ink
is sent from the buffer tank 252 to the collection sub-tank
318, predetermined deaeration processing and filter
processing are applied.

[0070] In addition, safety valves (relief valves) 374 and
376 are installed in the ink supply device 200, and, in a
case where abnormality occurs in the supply pump 220
and the collection pump 320 and the internal pressures
of the supply channel 212 and the collection channel 312
become greater than a predetermined value, the safety
valves 374 and 376 operate and decrease the internal
pressures of the supply channel 212 and the collection
channel 312. Moreover, one-way valves 378 and 380 to
prevent the backward flow of ink when the supply pump
220 and the collection pump 320 are reversely operated
are installed.

[0071] In a main tank 256 illustrated in Figure 2, ink
supplied to the buffer tank 252 is stored. When the
amount of ink in the buffer tank 252 decreases, a sup-
plement pump 382 is operated and ink in the main tank
256 is sent to the buffer tank 252 through a supplement
channel 398. In the main tank 256, afilter 284 is internally
installed. A liquid level sensor (not illustrated) is installed
inside the buffer tank 252, and, when ink in the buffer
tank 252 falls below the liquid level sensor, ink is supplied
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from the main tank 256 to the buffer tank 252. Moreover,
in the circulation-type ink supply device 200 illustrated in
Figures 2 and 3, there is shown a mode in which the
supplement channel 398 connects with the collection
channel 312 and ink supplemented from the main tank
256 passes through the supplement channel 398 and the
collection channel 312 and is supplemented to the buffer
tank 252. Therefore, in Figures 2 and 3, as for ink supplied
to the buffer tank 252, supplement ink from the main tank
256 and circulation ink from the head 250 are supplied
from the collection channel 312. However, it is not limited
to this in the present invention, and the collection channel
312 and the supplement channel 398 can be assumed
as separate channels and ink can be supplied to the buff-
er tank 252.

(Explanation of circulation)

[0072] The ink supply device 200 having such a con-
figuration operates the supply pump 220 and the collec-
tion pump 320, sets a differential pressure between the
supply-side manifold 254 and the collection-side mani-
fold 354, and circulates ink. For example, the supply
pump 220 is normally operated to cause a negative pres-
sure in the supply-side manifold 254 in a state where the
supply valve 214 and the collection valve 314 are opened,
while, when the collection pump 320 is reversely operat-
ed to cause a more negative pressure in the collection-
side manifold 354 than the supply side, it is possible to
flow ink from the supply-side manifold 254 to the collec-
tion-side manifold 354 through the head 250 and more-
over circulate ink through the collection channel 312 and
the collection sub-tank 318, and so on.

[0073] When the ink is circulated, the second bypass
channelvalve 396 installed in the second bypass channel
392 may be opened, and the supply-side manifold 254
and the collection-side manifold 354 may be communi-
cated with each other through the second bypass chan-
nel 392. Here, if the first and second bypass channels
390 and 392 have a diameter in which pressure loss is
not caused at the time of pressurization, any one of them
may be included.

«Channel configuration in buffer tank»
<First embodiment>

[0074] Next, a channel structure in the buffer tank 252
is described. Figure 4A is a side view of the buffer tank
252, and Figure 4B is a plan view of the buffer tank 252.
[0075] The supply channel 212 that supplies ink from
the buffertank 252 to the head 250, the collection channel
312 that collets ink from the head 250 to the buffer tank
252 and the drain channel 228 that is connected with the
liquid chambers of the supply sub-tank 218 and the col-
lection sub-tank 318 and forcibly discharges ink from the
liquid chambers are connected with the buffer tank 252.
Moreover, the collection channel 312 is connected with
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the supplement channel 398 that supplements ink from
the main tank 256, and the ink from the main tank 256 is
supplemented to the buffer tank 252 through the supple-
ment channel 398 and the collection channel 312.
[0076] Asillustratedin Figures 4A and 4B, the connec-
tion positions of the supply channel 212, the collection
channel 312 and the drain channel 228, which are con-
nected with the buffer tank 252, are provided on the side
surface of the buffer tank 252. In respective channels,
the supply channel 212 and the drain channel 228 are
connected with the side surface of the buffer tank 252,
but the collection channel 312 penetrates the side sur-
face of the buffer tank 252 and the exit of the collection
channel 312 is provided in the buffer tank 252. The exit
of the collection channel 312 is provided in at least the
buffer tank 252, and it is preferable that it extends up to
a position near a surface facing the side surface of the
buffer tank 252 which the collection channel 312 pene-
trates. By assuming the exit of the collection channel 312
to be the position near the side surface in the buffer tank
252, when ink supplemented from the main tank 256
passes through the supplement channel 398 and the col-
lection channel 312 and is supplemented to the buffer
tank 252, the ink collides with the side surface of the
buffer tank 252 and therefore it is possible to greatly ex-
pand the supplemented ink. Therefore, since the supple-
mented ink can be diffused to the whole inside the buffer
tank 252, it is possible to suppress a part of a locally large
dissolved oxygen amount, and, by stirring and mixing
with ink which has a low dissolved oxygen amount and
is stored in the buffer tank 252, it is possible to assume
ink in the buffer tank 252 as ink which has a low dissolved
oxygen amount and in which anincrease in the dissolved
oxygen amount is suppressed as a whole.

[0077] As for the channel length in the buffer tank 252
of the collection channel 312, as mentioned above, the
collection channel 312 penetrates the side surface of the
buffer tank 252 and at least the exit of the collection chan-
nel 312 is positioned in the buffer tank 252. Moreover,
the collection channel 312 in the buffer tank 252 is length-
ened up to a position in which the flow velocity of ink from
the collection channel 312 does not become 0 before it
reaches the side surface of ink in the buffer tank 252.
When ink is supplemented from the main tank 256, by
making it collide with the side surface in the buffer tank
252, it is possible to easily stir the ink in the buffer tank
252.

[0078] Moreover, when length from one side surface
to the other side surface in the buffer tank 252 is assumed
to be A when the collection channel 312 is extended, it
is preferable that the length of the collection channel 312
is (A/2) or more, and it is more preferable that it is (2A/3)
or more. Moreover, the upper limit of the length of the
collection channel 312 is not especially limited if the dis-
tance between the collection channel 312 and the side
surface of the buffer tank 252 becomes close and a suf-
ficient flow rate of ink can be obtained.

[0079] Moreover, as for the flow velocity of ink from a
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collection channel into the buffer tank 252, it is possible
to increase the flow velocity only when ink from the main
tank 256 is supplemented. By increasing the flow velocity
of ink only at the time of supplement, it is possible to
increase a diffusion effect when ink supplemented in the
buffer tank 252 collides with the side surface of the buffer
tank 252. The flow rate of ink at the time of supplement
from the main tank 256 is assumed to be a flow rate
greater than an ink circulation amount. By making the
flow rate of ink at the time of supplement greater than
the ink circulation amount, since the diameter of the sup-
ply channel 212 is constant, it is possible to fasten the
flow velocity and increase the diffusion effect of ink. The
upper limit of the flow rate of ink at the time of supplement
can be decided in a range in which supplement ink is
supplied faster than the reaction velocity of a liquid level
sensor (not illustrated) that detects the liquid level of ink
in the buffer tank 252 and the ink does not overflow from
the buffer tank 252.

[0080] Here, in a case where the supplement channel
398 and the collection channel 312 are assumed as sep-
arate channels and connected with the buffer tank 252,
connection between the supplement channel 398 and
the buffer tank 252 is assumed as the above-mentioned
positional relationship. As for ink supplemented from the
supplement channel 398, since non-deaerated ink with
a high dissolved oxygen amount is supplied, it has to be
sufficiently diffused in the buffer tank 252.

<Second embodiment>

[0081] Figure 5 is a side view of a buffer tank 253 ac-
cording to the second embodiment. The buffer tank ac-
cording to the second embodiment differs from the first
embodiment in that the connection positions of the col-
lection channel 312 and the buffer tank 253 of the supply
channel 212 are separated in the vertical direction and
provided. Here, as illustrated in the firstembodiment, the
exit of the collection channel 312 is provided such that a
channel is contained in the buffer tank 253 though illus-
tration is omitted.

[0082] As illustrated in Figure 5, since it is possible to
perform diffusion in the height direction by vertically sep-
arating and disposing the collection channel 312 and the
supply channel 212, it is possible to enhance a diffusion
effect more. As for the disposition of the collection chan-
nel 312 and the supply channel 212 in the vertical direc-
tion, itis notlimited which of them is disposed in the upper
position. By separating the exit positions of the collection
channel 312 and the supply channel 212 in the vertical
direction, since diffusion in the height direction is per-
formed and transit time is extended, it is possible to in-
crease the diffusion effect of ink. However, in a case
where there is a temperature difference between ink
(supplement ink) in the main tank 256 and ink (circulation
ink) in the buffer tank 253, it is preferable to dispose the
collection channel 312 and the supply channel 212 such
that a channel with the lower ink temperature is disposed
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above. For example, in a case where the supplement ink
has a lower temperature than the circulation ink, it is pos-
sible to improve the diffusion effect more by disposing
the collection channel 312 above the supply channel 212
and promoting convection by temperature. Here, in Fig-
ure 5, a configuration in which the collection channel 312
is positioned above and the supply channel 212 is posi-
tioned below is described, but it is not limited to this, and
a configuration in which the collection channel 312 and
the supply channel 212 are reversely positioned is also
possible.

[0083] As for the upper limit of each channel position,
itis preferable that a channel on the upper side can main-
tain a state in which the exit of the channel is soaked in
ink even in a case where the ink in the buffer tank 253
decreases. Moreover, in view of the device configuration,
it is preferable to lower the lower limit position to the low-
est position.

[0084] Moreover, it is preferable that the connection
positions of the collection channel 312 and the buffertank
253 of the supply channel 212 are separated in the hor-
izontal direction as much as possible. Since transit time
is extended by separating the positions of the collection
channel 312 and the supply channel 212 in the horizontal
direction, it is possible to improve the diffusion effect of
ink.

[0085] Moreover, from the viewpoint of deaeration de-
gree maintenance, itis also preferable to specify the con-
nection positions of the drain channel 228 and the buffer
tank 253. Even in a case where ink in the buffer tank 253
decreases, it is preferable that the position of the drain
channel 228 in the vertical direction is set above, to the
extent that it is soaked in the liquid. By setting it above,
it is possible to easily leak bubbles in the ink. Moreover,
by setting it below a liquid level at which the supply of ink
from the main tank 256 starts by a liquid level sensor in
the buffer tank 253, it is possible to prevent the mixing
of air bubbles.

[0086] Moreover, itis preferable that the horizontal po-
sition of the drain channel 228 is separated from the sup-
ply channel 212 as much as possible. Since ink supplied
from the drain channel 228 to the buffer tank 253 is de-
aerated through the supply channel 212 and the deaer-
ation module 360, it is ink with a low dissolved oxygen
amount. Since transittime can be extended by separating
the positions of the supply channel 212 and the drain
channel 228, it is possible to improve the diffusion effect
of ink supplied from the drain channel 228 and ink in the
buffer tank 253. However, since the positions of the col-
lection channel 312 and the supply channel 212 are de-
sired to be separated as much as possible, it is preferable
to setthe drain channel 228 between the collection chan-
nel 312 and the supply channel 212, and it is preferable
to dispose it next to the collection channel 312.

[0087] As for the collection channel 312, the supply
channel 212 and the drain channel 228 in the side surface
of the buffer tank 253, when the side surface of the buffer
tank 253 is vertically and horizontally divided into four, in
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a case where the supply channel 212 is disposed in the
lower right region, itis preferable to dispose the collection
channel 312 and the drain channel 228 in the upper left
region. Thus, since transit time can be increased by sep-
arating the positions of the supply channel 212 and the
collection channel 312 and separating the positions of
the supply channel 212 and the drain channel 228, it is
possible to improve the diffusion effect.

[0088] As a specific example to implement the present
invention, for example, it can be performed by supplying
ink with ink viscosity of 4.5 mPa-s and supplement flow
velocity of 13 ml/s from the collection channel 312 to the
buffer tanks 252 and 253 of a size of 50 mm width, 190
mm depth and 90 mm height and providing the exit of
the collection channel 312 in the buffer tank.

«Control system»

[0089] Figure 6 is a block diagram illustrating the sche-
matic configuration of a control system of the inkjet re-
cording device 100 of the present embodiment.

[0090] As illustrated in the figure, the inkjet recording
device 100 includes a system controller 400, a commu-
nication unit 402, an image memory 404, a conveyance
control unit 410, a paper feed control unit412, a process-
ing liquid application control unit 414, a drawing control
unit 416, a drying control unit 418, a fixing control unit
420, a paper discharge control unit 422, a supply control
unit 424, an operation unit 430 and a display unit 432.
[0091] The system controller 400 functions as control
means for controlling each unit of the inkjet recording
device 100 in an integral manner and functions as oper-
ation means for performing various kinds of operation
processing. This system controller 400 includes a CPU,
a ROM and a RAM, and performs operation according
to a predetermined control program. The ROM includes
a control program executed by this system controller 400
and various kinds of data required for control.

[0092] The communication unit 402 includes a neces-
sary communication interface, and transmits and re-
ceives data between the communication interface and a
connected host computer.

[0093] Theimage memory 404 functions as temporary
storage means of various kinds of data including image
data, and reads and writes data through the system con-
troller 400. Image data imported from the host computer
through the communication unit 402 is stored in this im-
age memory 404.

[0094] The conveyance control unit 410 controls the
conveyance system of a recording medium in the inkjet
recording device 100. That is, it controls the drive of the
feeding cylinder 152 and the processing liquid drum 154
in the processing liquid application unit 114, the drawing
drum 170 in the drawing unit 116, the drying drum 176
in the drying unit 118 and the fixing drum 184 in the fixing
unit 120, and controls the drive of the middle conveyance
units 126, 128 and 130.

[0095] The conveyance controlunit410 controls a con-
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veyance system according to an instruction from the sys-
tem controller 400, and performs control such that the
recording medium 124 is conveyed from the paper feed
unit 112 to the paper discharge unit 122 without delay.
[0096] The paper feed control unit 412 controls the pa-
per feed unit 112 according to an instruction from the
system controller 400 and performs control such that the
recording medium 124 is sequentially fed one by one
without overlap.

[0097] The processing liquid application control unit
414 controls the processing liquid application unit 114
according to an instruction from the system controller
400. Specifically, the drive of the application device 156
is controlled such that a processing liquid is applied to a
recording medium conveyed by the processing liquid
drum (impression cylinder) 154.

[0098] The drawing control unit 416 controls the draw-
ing unit 116 according to an instruction from the system
controller 400. Specifically, the drive of the inkjet heads
172M, 172K, 172C and 172Y is controlled such that a
predetermined image is recorded in a recording medium
conveyed by the drawing drum 170.

[0099] The supply control unit 424 controls the drive
of the supply pump 220 and the collection pump 320,
supplies ink from the buffer tank 252 to the inkjet heads
172M, 172K, 172C and 172Y, and collects ink into the
buffertank 252 (orthe buffer tank 253; the same is applied
below). Moreover, ink is circulated through the supply
channel 212 and the collection channel 312 when the
deaeration of ink in the buffer tank 252 is performed.
[0100] Moreover, the supplement pump 382 is control-
led on the basis of a liquid level sensor 258 installed in
the buffer tank 252. The supplement pump 382 is driven
when the liquid level of ink in the buffer tank 252 becomes
equal to or less than a set lower limit value, and ink is
supplemented from the main tank 256. Moreover, when
the liquid level of ink in the buffer tank 252 becomes a
set upper limit value, the drive of the supplement pump
382is stopped and the supplement of ink is discontinued.
[0101] By controlling the drive of the supplement pump
382, the flow rate and the flow velocity are adjusted such
thatink supplemented from the main tank 256 to the buff-
er tank 252 collides with the side surface of the buffer
tank 252 with flow velocity.

[0102] Moreover, the drive of the supplement pump
382 and the collection pump 320 is controlled, and the
supplement speed of ink from the main tank 256 to the
buffer tank 252 is made faster than the collection speed
from the head 250 to the buffer tank 252.

[0103] The drying control unit 418 controls the drying
unit 118 according to an instruction from the system con-
troller 400. Specifically, it controls the drive of the solvent
drying device 178 such that the recording medium 124
conveyed by the drying drum 176 is dried by an IR heater
182 and the hot air ejection nozzle 180.

[0104] The fixing control unit 420 controls the fixing
unit 120 according to an instruction from the system con-
troller 400. Specifically, it controls the drive of the halogen
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heater 186 and the fixing roller 188 such that a recording
medium conveyed by the fixing drum 184 is heated and
pressurized. Moreover, it controls the operation of the
inline sensor 190 such that a fixed image is read.
[0105] The paper discharge control unit 422 controls
the paper discharge unit 122 according to an instruction
from the system controller 400. Specifically, it controls
the drive of the transfer barrel 194, the conveyance belt
196 and the stretching roller 198, and so on, and performs
control such that the recording medium 124 is stacked
in the discharge tray 192.

[0106] The operation unit 430 includes necessary op-
eration means (for example, an operation button, a key-
board and a touch panel, and so on), and outputs oper-
ation information input from the operation means to the
system controller 400. The system controller 400 per-
forms various kinds of processing according to the oper-
ation information input from this operation unit 430.
[0107] The display unit 432 includes a necessary dis-
play device (for example, an LCD panel, and so on), and
displays necessary information on the display device ac-
cording to an instruction from the system controller 400.
[0108] As mentioned above, image data recorded in
the recording medium 124 is imported in the inkjet re-
cording device 100 from the host computer through the
communication unit 402. The imported image data is
stored in the image memory 404.

[0109] The system controller 400 performs necessary
signal processing on the image data stored in this image
memory 404 and generates dot data. Further, it controls
the drive of respective inkjet heads 172M, 172K, 172C
and 172Y of the drawing unit 116 according to the gen-
erated dot data, and records an image that shows the
image data in a paper.

[0110] The dotdata is generated by generally perform-
ing color conversion processing and halftone processing
on the image data. The color conversion processing is
processing to convert image data expressed by sRGB
or the like (for example, RGB 8-bit image data) into ink
amount data of each color of ink used in the inkjet re-
cording device 100 (in this example, conversion into ink
amount data of each color of M, K, C and Y). The halftone
processing is processing to perform processing such as
error diffusion on the ink amount data of each color gen-
erated by the color conversion processing and convert it
into dot data of each color.

[0111] The system controller 400 generates the dotda-
ta of each color by performing the color conversion
processing and the halftone processing on image data.
Further, by controlling the drive of a corresponding inkjet
head according to the generated dot data of each color,
animage shown by the image dataisrecorded in a paper.

{Reference Signs List}
[0112]

100 Inkjet recording device
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112 Paper feed unit

114 Processing liquid application unit
116 Drawing unit

118 Drying unit

120 Fixing unit

122 Paper discharge unit
124 Recording medium
200 Ink supply device
212 Supply channel

220 Supply pump

228 Drain channel

250 Head

252,253  Buffer tank

256 Main tank

312 Collection channel
320 Collection pump
360 Deaeration module
382 Supplement pump
398 Supplement channel
400 System controller
Claims

1. Aliquid discharge device comprising:

an ejection head in which an ejection portto eject
liquid as a droplet is formed;

abuffertank which is connected with the ejection
head through a supply channel and a collection
channel and in which the liquid supplied to the
ejection head through the supply channel and
collected from the ejection head through the col-
lection channel is housed;

a deaeration module which deaerates the liquid
provided on a side of the supply channel; and
a main tank which is connected with the buffer
tank through a supplement channel and in which
the liquid supplied to the buffer tank through the
supplement channel is stored, wherein:

the supply channel is connected with a side
surface of the buffer tank;

the supplement channel penetrates the side
surface of the buffer tank and has an exit of
the supplement channel in the buffer tank;
and

the liquid supplied from the supplement
channel has speed when the liquid collides
with an inner wall surface of the buffer tank
facing the exit of the supplement channel.

2. The liquid discharge device according to claim 1,
wherein:

the collection channel connects with the supple-
ment channel; and
the liquid of the collection channel passes
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through the supplement channelandis collected
in the buffer tank.

The liquid discharge device according to claim 1 or
2, wherein the inner wall surface with which the liquid
collides is a side surface of the buffer tank.

The liquid discharge device according to any one of
claims 1 to 3, wherein a supplement speed of the
liquid from the main tank to the buffer tank is faster
than a circulation speed of the liquid which returns
from the buffer tank to the buffer tank through the
ejection head.

The liquid discharge device according to any one of
claims 1to 4, wherein positions of the supply channel
and the supplement channel in the buffer tank are
different in a height direction.

The liquid discharge device according to claim 5,
wherein, when temperature of the liquid in the main
tank is higher than temperature of the liquid in the
buffer tank, the supply channel is disposed above
the supplement channel, and, when the temperature
of the liquid in the buffer tank is higher than the tem-
perature of the liquid in the main tank, the supple-
ment channel is disposed above the supply channel.

The liquid discharge device according to any one of
claims 1 to 6, wherein the supply channel and the
supplement channel are provided on a same side
surface of the buffer tank and are separated and dis-
posed in a horizontal direction.

The liquid discharge device according to any one of
claims 1 to 7, further comprising a drain channel
which supplies the liquid from the ejection head to
the buffer tank,

wherein the drain channel is disposed on a supple-
ment channel side between the supplement channel
and the supply channel on a side surface of the buffer
tank.

The liquid discharge device according to claim 8, fur-
ther comprising a liquid level sensor which detects
an amount of the liquid in the buffer tank and causes
the liquid to be supplemented from the main tank
when the amount of the liquid is fallen below,
wherein the drain channel is provided in a position
which is below a position of the liquid level sensor
and in which an upper limit is soaked in the liquid in
the buffer tank.
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